viral aetiology. Antibodies and cell-mediated
immunity to the tumour cells are most often
detectable in patients with early cancer, and
tend to diminish as the tumour enlarges and
spreads. Blocking factors, similar to those in
animals (see above) also appear in the blood,
particularly when the cancer is advanced. These
observations are based on recent work, and the
prognostic significance of fluctuations in the
immune responses is not yet known. In a study
of neuroblastoma, a malignant tumour of in-
fancy and early childhood, which regresses
completely much more often than most other
cancers, Dr. Lindsay Morrison, working in
Glasgow, has demonstrated the development in
patients of antibody and cell-mediated im-
munity to the tumour, but in this instance the
immune response does not appear to correlate
with spontaneous regression. The antigenic pre-
parations in such investigations have consisted
of whole tumour cells or crude homogenates or
extracts, and the tumour-specific cell-surface
antigens have not yet been fully characterised.
Like HLA antigens, they have been reported
to contain a j32-microglobulin chain.

Oncofetal antigens are so called because they
were first detected as products of cancers and
of fetal tissues. Sensitive radio-immunoassay
techniques have, however, detected low levels
of them in normal adult serum and tissues and
in raised amounts in some patients with cancer
or with non-neoplastic cellular proliferation.
The serum level of carcino-embryonic antigen
(CEA) is raised in many patients with colorec-
tal or various other cancers and in some pati-
ents with hepatitis, chronic bronchitis or ulcer-
ative colitis etc. Raised levels of u.-fetoprotein
(AFPJ are relatively specific for liver-cell cancer
and malignant teratoma but occur also in some
patients with other forms of cancer or hepatitis
etc. Alpha-fetoprotein assay is of value in the
ante-natal detection of neural tube defects (p.
772).

Immunological surveillance

The concept of immunological surveillance
was advanced by Burnet, who postulated that
one function of T lymphocytes is to monitor
host cells and respond immunologically against
any which have developed surface antigens
foreign to the host. By this means, it is con-
ceivable that many (perhaps most) malignant
cells are destroyed before they are capable
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of developing into a tumour. As regards
experimentally-induced tumours, there is little
evidence that this hypothesis applies to those
caused by chemical carcinogens, for such tum-
ours are produced no more readily in im-
munosuppressed animals, or in congenially
immunodeficient (nu nu) mice than in normal
animals (Stutman, 1979) Immunological sur-
veillance is, however of considerable import-
ance in preventing virus-induced tumours in
animals. This is illustrated by the ease with
which such tumours can be induced in neonatal
mice, which are immunologically immature,
and in adult immunosuppressed or immuno-
deficient mice. Protection of neonates or im-
munodeficient mice is also afforded by transfer
of syngeneic lymphocytes from an animal im-
munised against the virus-induced tumour.
Indeed, immunosuppression by the oncogenic
virus itself, as in the case of feline leukaemia
virus, predisposes to tumour production.

As regards cancer in man, there is also some
evidence favouring immunological surveillance,
for children with certain congenital im-
munodeficiencies, and renal transplant recipi-
ents receiving long-term immunosuppressive
therapy, have an increased incidence of cancer.
However, the tumours arising in such patients
do not reflect the natural incidence of cancer in
the general population. The increased incidence
is greatest for tumours of the lymphoreticular
system (lymphomas and lymphoid leukaemias).
These include tumours similar to those induced
in animals by the leukaemia viruses, and it thus
seems likely that such tumours in man, as in
animals, are susceptible to immunological sur-
veillance.

The most likely example of effective im-
munological surveillance in man is provided by
infection with the Epstein-Barr virus (p. 304)
which in normal individuals induces a strong
immune response on the part of T cells, and
does not cause cancer. In African children with
chronic malaria, which depresses the immunity
system, infection with EB virus is associated
with the development of the Burkitt lym-
phoma, and in the Southern Chinese, in whom
genetically-determined immunological re-
sponsiveness may play a role, the virus is asso-
ciated with nasopharyngeal carcinoma.

In the past few years, there has been increas-
ing interest in the possibility that im-
munological surveillance is a function of 'natu-
ral killer9 (NK) lymphocytes, which are present